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^miz^^>m.mmmqTh)tvT^M^nx^^o ^-rsrr, qtl mm^n? 
&M*mwLVTz: (in. z.n*>-^<DF a m&3mhTzFi mmz, n^t^u 

£^1t§i£kfcML3£$ll<£:g2f £frVi> 74 %Wt(D BC2F1, BC2F2 43cfc£KBC3F2 

(Dmrn^im. zsm^ttmrnmizmrnvrco BC2F2 74<®#:£;b^t, m 

%Lmzm?Z> QTL Mtir&ff'o ftffi^ M%L$k%Mm-2l£%>m%tl<D qtl ^mt- 

2 )<, i 28cm mm\z/\/v? ^0 i 0C u S ~> u fc*f 

bT^iC^JfiP^U^^im©^:^ QTLCYQi; Yielding QTL D&l^fctt 
ifcj&gjbfc (0 2) „ YQl©#£E£&|£-r&fcae>£, ^LML3at£MAS£ 
ffi^T, YQl^S|S)Sm^«^ML. Nil-YQlR^nvt^U (3>hn- 
;V) ©I^ftt^lfbfc, ^O^m, QTL(YQl)tf>#ft£?igfgU Il^fi 
^28cMia^dVNA^^iC*^bfe^M«¥^l?50^^^iiiD$-& 

y A\Z 74 BC2F1 B^rtl^n CTAB £/B DNA £*ftfcBT& <h=fe£ 

vfro ^©g^m^BC2F2 & immz&iomfcmmis* -e<D4^£> 

U mJzMmkthfzW:. Qgene V 7 N£/B^T QTL$¥#r£fr ofeo 

#KlBC3F2ilB3£flHiT> — ICj;Sjt^?aii^S (F2&IK 

F3) ^i$L, HflSifi^Wf*^^fc. ^©IS*^^-*- (6A£8A) 

&nzmmzYQifimm?zz\£$mt>fc\zf3i~Df£ an 3) . YQijffini««t 
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i-izm?2> cKxmfc^tmz, z\nz\z^^Tmfc&%kmffi*fcf&vf£f&m, 

10 IsU-i JK -TX^-(D AtCKX2, 3 RZ* 4t5 0(D-f * CKX Mt-fig^ (Chr.l 25cM 
P695A4 iC^irrS CKX, Chr.127 P419B01 CKX (*5t^) , 

Chr.6 79cM OsJ0006A22-GS \Z&mfr 3 CKX jftCT, Chr.2 32cM *Z&mTZ> 
2^©CKXflte^) *^«^5fiiRT?»5»fip(I§BLfc (06) . ZtlZaMfc? 

15 7~9) o &rc, ^*\Z&tfZ> T^T (D CKX Mfc^ \Z^^ T^iH&g 

fctz\?>. ^<^fr<DYQmmzmmT&z\£i!)tw*>ft\zi3ivr£ (mio) . 

*mmfe, m^om^mc omit - &m o^M^^ip-r^jt^ 
20 ©mm • MWfcttate^&f ijjb Lfcm©*^ oara • • s-?^^ 
tr) ^mm^^m^mzmv> ot© en ~ ci9] *s«*r 
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n—F-T^DNAo 

C3) CD C 2 D ^f3a©DNA©^^^li^RNA^n-F-r 

-SDNAo 

C4) Cl) SfcKJ: C2] tC|Bm©DNA©^^#l$#^e<J(C^T'5U^*lf 
-f Afiltt^Wr^RNA^n- HTSDNA. 

C5] «IM®fc£tt5383il$K:, #3M&l8&:fcfc:<fcO, CI] C2] £ 

IB«ODNACD%mS«J$i±^RNA«r3- F-T&DNA. 

C6) ClD 3^6 C5) OV^-rtl^{Cf2mODNA^tf^^37-o 
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c 1 6 3 m&m^ : i l < » 2 tccsttoaau^s^a^^ii^iic^ 

C 1 7 3 C 3 3 £ C 5 3 ©V^tld>fcfBtt©DNA**4&#0i|fflJ!artTf^$ 
C183 CD C5 3 ©Vi*rtl**IC|B«©DNA, *>L<« C63 fCfB^cD 
Cl 93 itKDftt^tstf^t^oT. 

(b) KD]MAtt»*>5 C13 fcfiB«ODNAli«*iB«-r*XS, 
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m^^fDmrntmrnmizi^z^mt^o &,±<Dmm^^. cKm^omm 

&o z.n&x, mmk <mmm (DmMz^m^Lmxznzmte^iz^x 

TMiz^vft&mm&mmv, vxmmfc^z&m-rz z.£izw 



WO 2004/044200 



PCT/JP2003/014434 



- 8 - 

mmsuDmuau* ^<D&izmm<DMm*Mmz&zj&mzmw, tnzv 

io cKx»^£aHAu mm.]k&mtn-£i£z>z.t&-v^% 0 mAjjmimnmm 
T^oTfe, ^mbt&ot&j^o &nmm\z^T%mmfo3miiz&z>mte^& 
xizitmvxm®xMmmx& d , m<Dmm<Dmk&ftfrm*xm&$k&mm& 
vjmtfc&o ^miz^xmmhtc, mn$k<Dmmzmz>cKKmfc^*mm~r 
z>z.tiz£Q, ^*<DMffi.m&mmz^t2&z>z\£&x%, mm.mmmvtc 
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*5S«I»4, @5^iJ#^-: 3 IzmmcD CKX^>;^I ( r^^t^Uj ) 
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U ^< if— ~> 3 (Southern, E.M. (1975) Journal of Molecular Biology, 98, 

503) ^#Uj*7-iatgU*Jfc (PCR) (Saiki,R.Ketal. (1985) Science, 

230, 1350-1354> SaiM, R. K. et al. (1988) Science, 239, 487-491) £flJJBi*£^ 

U^-THf— 5^3 0.4%SDS, 0.5xSSC©^#S^:«cn<h 

25 ^OXh'J>^x>y-0/WyiJ^f-^3>^Mt„ «kt)^hU> 
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T;i/3* U XABLAST (Proc. Natl. Acad. Sci. USA 87:2264-2268, 1990, Proc 
Natl Acad Sci USA 90: 5873, 1993) Srffl V^T^T^ § » BLAST <D 7 )V > J X 
10 ^^O^^BIASTN^BIASTXt^^n^^D^^A^ii^^nTV^ 

(Altschvd SF, et al: J Mol Biol 215: 403, 1990) „ BLASTN<lr/B^T^@2?lJ£ 
Mtir't&^'afe. /U*— M^-^score=100, wordlengt^^if^o 

BLASTX£^T75/&8B^J£^TS^fc^ A°^-^-«, 
fcfscore=50, wordlength=3£t~ BIASTiGapped BLASTED ^ A £/B 

20 ^^^o^#t^DNA^ati^^^$-&fe^#T^b, *^^Jt^-r-5^ 

25 MfemmmfcoifEmfrzizmm'r %z\£t)Sjijm-e$>% 0 mmx^>?\^%^m 
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>-S- h7>77i ^ — If (GST) £ <DM&& >A # St £ LTPM-r 3# 
i£ (Amersham Pharmacia Biotechft^©^^— pGEX^U ~X) > kX? 
> ? >^^^#inLTil®-r§^ (Novagenft^pETvU-X) &££fiJJ3T& 

i3)Vz/V A-T 3" > £f IJ/B VtzMA-fim (Mandel, M. & Higa, A. (1970) 
15 Journal of Molecular Biology, 53, 158-162, Hanahan, D. (1983) Journal of 
Molecular Biology, 166, 557-580) £ £#n?#£ 0 -efg5!£ 

mmm^mir^rcimz^mM<DDNA^mx^nrcmm^(D^^, # 
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%£M&1&T-i£lkZ>&Wm&-isnT& 0 (AR.van der Krol et al. (1988) Nature 

333:866)> mtexizmmz&KzMfcTmm&mmis&z^&t vxmiLhx^ 

mmi<Dmmj)m&-rz> 0 T^t>%, ^mmmm\z^^>^m^mm, rna#u* 
?-wz£^xm^mizmwv-7mm^< e»tife^i©/wyu^ 
\z&z>ifc3fffl®L ^cojt^o^^RNAto7w^u v ^mz^m^mm, 

^^U(A)#iOl35^i©/W^U^ H^fciS^^^-f -»^»J> filRI§8 

u v-&m&ffi®:t(D/\^7v v vmmz&z^T-PMcDwmmk. &&zfm 

HXtb%>o Z\n*>\&, £9, X^y>^ ££tefBIR(Aj©|I£ia#LT, 
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, 5^^^,^^^1X^.319-347,1993)0 

x@b^j£^dna*>, ^m^mm?snz>7>?-±:>xT>NA\z^%.nz>o mm 
$ti^>T>^ir>7.DNA^ nmt£7u*:-&-<DTmzmm-2n. $f^b<^ 
^m\zm^n^^)^^mmmm^ti^>o zw&oizVTmmztirc 

15 V>T> ^WC^a^©^^ia$-r?>^«, T>rP-fc>XDNA CD:B£teU 
M<> $f*b<«2.5kbJ;D s b0^c 

RNaseP^*n^MlRNA<DJ:a fc400j*^ V3r=f- F£U: 3 

25 a*, a>-?— ^ Fm^r^ymtmtnzwzzuttFmmoyfsmF*^ 
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>&&tz%(D%$>z>(frmm&&Wzm§k : ?, (1990) se«sw*,36:2i9D. 

/\>T—^\y HMU^-tf<A0gB^J®f F*-f>&, G13U14C15© 
5 (M.Koizumi et al. (1988) FEBS Lett.228:225)o U -f A ODSSM^gU 

TOjS^rna @e^Jiffiswt^^j:5fc^m-rn^ «wrna*©uc, uu 
* «ua t v> 5 sa^ii & mmmm #j&rna®#t u -r a & c 

£ #*pJ 2b 3 (M.Koizumi et al. (1988) FEBS Lett. 239:285, /WMfcfe £ ZS± 
*3£P,(1990) MeS^^^,35:2191, M.Koizumi et al. (1989) Nucleic Acids 
10 Res. 17:7059)o CKXifif©3-Ffi« (@B?!l#-*§ : 2) tfcttfftt 

MU #1f-r Ate, 49*.tt£r/1=l U >?7>.i$y hV'C ^WP^-i hRNACD^-T 
^-X^^ttl§*l^(J.M.Buzayan Nature 323:349, 1986)o 21© U s^lf-f A 
15 ^W#M^RNA^if^C:i- e k5fc^thT#^^t^$nT^^(Y.Kikuchi 
and N.Sasaki (1992) Nucleic Acids Res. 19:6751> 0?&8s (1992) it^ iz 
30:il2)o 

mm&wm^z£5 mmzntc u #if < a«> iwisfi'^?$ns «t 3 

20 te^«B»S50fcJijg$nS. U#>U ^$nfcRNA©5'*^3'^ 

iz&frfcmpwmn $ nx ^ £ t > u ^if-r a osst^bnt l * 5 £ £ 

©^fcfKStl© h xj y/fij tftf-f c ife nJtiT^^(K.Taira 

25 et al. (1990) Protein Eng. 3:733, A.M.Dzianottand J.J.Bujarski (1989) 
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Nucleic Acids Res. 19:3875, KTaira et al. (1991) Nucleic Acids Res. 19:5125). 

X^^^oizhX, £ D 3 d £ & 3(N.Yuyama et al. 

Biochem.Biophys.Res.Commun. 186:1271, 1992)o cl 5 V tflf-f A £/B V* 

r^^<D^>A°^M$3-H^§DNA©fe^tj«h*Bli^RNA^n--H-r 
&DNAJ <Dm<D—< CXDWmZ. &mW<D?>KS7n*^-F~F <5DNA©^^ 
tf£^Ml$&dsRNA£:n-KT&DNAT&3o RNAi«, ^jt^MB^J <h 1^- 
feb<^<KLfe@e^J^t-^-m^RNA (OTdsRNA) £«ftfca»Af 3<h, 

it-(Dicer)i^^n^RNasera^O^ Z UT-'H ^ATP#^TT\ 
dsRNA^3'^^e,^21~23^^T^^{3tBU, siRNA (short interference 
RNA) ££D£ 0 il©siRNAlC#MW)5:^>A^K^^b T , ^^l/T-if^ 

(RISC : RNA-induced silencing complex) &J&J&-&n%> 0 Z\(DM&fc}£ 
siRNAi: |p! D@5^!I V V , RNasein^©^^«#(c £ o TsiRNACD * 

*WWI€f0mRNA$«)lft§. &fc. Z\(Dmmtmn\Z 9 mNA(DT>^ 
ir>X^^mRNA{c:M-^bTRNA^#ttRNA^ U ^ J—M (RsRP)©:/^ T— 
ibTflUHU dsRNA^JE^^tl^o rCDdsRNA^HtK^<U— ©SI,!:^oT> 

_btBRNAi«, m$k\Z&\,*T5£M>t£nrc& (Fire, A. etal. Potent and 

specific genetic interference by double-stranded RNA in Caenorhabditis 
elegans. Nature 391, 806-811, (1998)) , m&T'U, &l&<D&te&*?, ttfe, Wt 
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(Fire, A. RNA-triggered gene silencing. Trends Genet. 15, 358-363 (1999) * 
Sharp, P. A. RNA interference 2001. Genes Dev. 15, 485*490 (2001), 
Hammond, S. M., Caudy, A. A. & Hannon, G. J. Post-transcriptional gene 
5 silencing by double-stranded RNA. Nature Rev. Genet. 2, 110-1119 (2001), 
Zamore, P. D. RNA interference-' listening to the sound of silence. Nat Struct 
Biol. 8, 746-750 (2001)) . C*lS£«n?fcJU SfeNEfcft&J: tldsRNA^SAf^ 

£ t kick v mmmfc^omm&fflM 2 z. ttmmzn. s 5 \z\*; 

10 RNAi©^^lO«dsRNA«^S^©S$(40^S)^±T^ftn^^^Vi 

t.mx fenrv^fc**, *D-y ^ ^-^©Tuschie. f&i&K&iNtt®3MK 

dsRNA(siRNA)$miC#At-tl^ »i?L»l#»m^*^X ! bPKRt <££^-f 

RNAi^^&SJIi&^b (Tuschl, Nature, 411, 
494-498(2001)) , RNAifct^Htbfc t: h^i*©Pi^l&%«lCiSfflpT^^^i 

15 uxMag ac&ot 

*5§BJ3£>DNA«, ^HftM^mRNA© ^-Ftlfr(DMmzMTZ> 7 >^±>X 
RNA£n- H Lfc7>5-t>XH- FDNA£, MIS^jt^mRNACDV^tl 

3- HDNA^cfc^MfBir>Xn- HDNAJ: D«nE7>5Hr>^RNA**0CWia 
20 J £>XRNA%^m-Z!l£Z>Z£-t)iX'%Z> 0 £fc, ZLn*><D7>tt>XBNA&£Zf 
± >^RNA«k X> dsRNAS^-T £ Z\£%X%Z> e 

#fPJl<Z>dsRNA<Df£lIS'X5 = -A£, *&*—mfofmt£1£2>m'Gt<Dmf&i: hT 
25 §o m— ©^^^-^6>T>^-fe>XRNA, -fe>^RNA^^$i±§m 
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j&LVT}$. X>3Hz>7;n- HDNA*5J;^-fe:>Xn- FDNA©_t8KK:-€-n-£ 
tlpoUIim © «fc 5 fcjgV>RNA£5BSi b# § ^ D ^E— ^ - £jg£g $ T >^ir > 

T >XRNA3- pjft >XRNAn - h*^ £ jW» £ & o fc-O 
DNA (siRNAn— HDNA) ^©i^il!l^n-?n<7)^ &T>5="k 

>XRNA> •k>XRNA<t^mb#S e fc'5^^P ; e-^^[plLTiix-e,n^ 0 
10 Z\CDM&lZte. ir >XRNA> T>^-fe>XRNA<DT^^^75:iBW#Jn$n^ 

-e*v£n©« <T>3Hz:>XRNA:3-tm -fe>XRNA:n 

©3*ilifc^-a^-^-^^n«^§e:^W$t^. z\(D&- 

^&£^^-^6>y>3Hr>XRNA, ir>XRNA$^$-B:^^<h 
UTH MXU, y >^-k > 7. 3 - F DNA43 J; -fe > X n - FDNA© _L$?t Iz^t 
ti^tl pommcDckD^M^RNA^i^b^f^^p^-^^i^^iirTtT^-t: 

20 y &~-lZ&$f£l£Z> Z\£lZ£.Vmj&-r& ZL £#*T#5o 

*^BJCDRNAi^^V^T«> dsRNAt bTsiRNA^ffl £nfct><ZrZr&oT%> 
£t<>o TgiRNAj teU «HJiartT^^$^V>ieH©^A^&S-a«(RNA& 

TfcJ:&<, «tt**$^^ttffl©S$T?*ntf#te:IS3tW:JS:<, #i!*J^ 15-49 
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RNA(self-complementary 'hairpin' RNA(hpRNA)) £f££ «fc o & 3 >X h 5 
^ h (Smith, NA et al. Nature, 407:319, 2000. Wesley, S.V. et al. Plant J. 
27:581, 2001> Piccin, A. et al. Nucleic Acids Res. 29:E55, 2001) £ -5 £ £ 

RNAifcJBV*SDNAfci, *W*e?£^£teH— T&S&Mtefc^a*, 
£&70%£U:, £F£b<te:80%£U:> $e»fd^b<«90%^±> «fc#?£b< 

fc*V>T«, dsRNAfc43^^)RNA|^±^A- v r?>— SMRNA^^iC, 

£ frX-WZKifis mmiZ& V>Tte L «b fc£«il£ tl^)(Curr.Biol.7:R793,1997, 
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Curr.Biol.6:810,1996), mX\£* CKXMfc^i)m^Ul£ntdmnW*%Z>fc.#> 

vit*v?* -dna& s to<Dwm^&nu& u # e> ntcmmwfr e> c k x 

95 % ,96%,97%,98%,99%^±) ©@B#I© ft gr^TT £ . 

15 m<D±M\zm^^>±mvr^^ ^-(Dm. mmmmmm^m^rcmzmmmm 

20 r p BI121J , r p BI221J > TpBIlOU (^Tn&ClontechftSS) 
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H^xh. mom*. tDiTstzatf^nz. 

5 Ttt, %V7 5 1 7-*:1f'it?V'Ol>X<Da5S'7n*:-*>- (Odelletal. 

1985 Nature 313:810) , -f %><D72?->y° u^E—d?— (Zhang et al. 1991 Plant 
CeU3:ll55) , h ^©:itf ^^Dt-^- (Cornejo et al. 1993 

Plant MoLBiol. 23:567) &£/^#W ? £>ft§. 

io m - v-i Kxcomm^&A. <&u, mm. mnm^mm. #^©^#1© 

^ftAtioTlSt^^^^t- if»fc¥©yaqE-*- (Xuetal. 1996 
Plant Mol. Biol. 30:387) ^/tP©PR;<? ^^Kjtfc^ ©^P^— ^ — 
15 (Ohshima et al. 1990 Plant CeU 2:95) ^ ^oT^^tl^-f ^© 

l"Upl9J jt^(D^D^E— ^— (Aguan et al. 1993 Mol.GenGenet. 240:1) , M 
fifcioTBiSnM*© rhsp80j jtfc^i: rhsp72J mB^<D^fu=E—^~ 

(Van Breusegem et al. 1994 Planta 193:57) , ftflMcfc ^ T^#$ft£> ^D-T 
X1-X1-<D r ra bl6J jUST©^^-^ — (Nundyetal. 1990 
20 Proc.NatlAcad.Sci.USA 87:1406) , ^^©^^J;oTBIS$n^A-feU © 
>-&*»3|Hifi^ © ^e-^ - (Schulze-Lefert et al. 1989 EMBO J. 

8:65i) , mm.m4kfrT*mm%ft&hv^uni/<D7)i,zi~-)i7 : ii fp^-v— -vm. 

^©^Dt-^- (Walker et al. 1987 Proc.Natl.Acad.Sci.USA 84:6624) 75: 
tW6tl5, -r^^— ffit^©yP^-^-i^A*P©PR^> 
25 A° £ If jUS^© ^"d ^e-^ - «it u ^P;l^& £©#^©<fb-£W;= i^t, 
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l"rabl6J teMPfc^ ><D7'7>'5?>Wt<Dl&fi\Z& o T IbMMtS *l£o 

ff (ToM et al. (1995) Plant Physiol. 100:1503-1507#$0 . 

15 flfcCTbWa) ^H^^i±^^?* (Datta.S.K. (1995) In Gene Transfer To 
Plants(Potrykus I and Spangenberg Eds.) pp66-74) , m^CA;l/X iCfcO^O h 

life (Tokietal. (1992) Plant Physiol. 100, 1503-1507) , A—x^^kff 

iz&vmm^mfcT&i&mmxv. mmft&n&ttttfe (christouetai. 

20 (1991) Bio/technology, 9: 957-962.) ^T^PA^fU tfA&^UTflt^S 
iAL, If W£PJ££i*£:£*£ (Hiei et al. (1994) Plant J. 6: 271-282.) 

25 anwe&s. wxte* 
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&fr&£Fujimura£> (Plant Tissue Culture Lett. 2:74 (1995)) (D^f^fjt^f 
h ^ D 3 ->Tfen^Shillito £ (Bio/Technology 7:581 (1989)) (D^m^ 
Gorden-KammS) (Plant Cell 2:603(1990)) WmfBtl. S^SH* ^T&tlfcf 
Visser£ (Theor.Appl. Genet 78:594 (1989)) <D^&&mft>tl, & nnxfctl 
fc£Nagata£Takebe (Planta 99:12(1971)) <D^femmtfZ>n. D -f ^ 
&:ftfc£Akama£ (Plant Cell Reportsl2:7-ll (1992)) ©^jfe^frf £> *U JjL' — 

UT^nfttMe* (#^^8-89113^^) (D-fim-mmtfzn&o 
->fr*>mmmm (Mx.it. m^. mm. mm. mm. idvt.. ?u 

<Dmmk<»mmz&io. wM&nmmfo-ztvb. *58w©^ft*^^n«, ^ 



WO 2004/044200 




PCT/JP2003/014434 



•25- 

70% , 0£L<&4>&< th80% , J;0$f*b<«90% , $5>lc$f*b<^ 

95% skJc<Dmmmm(Dm— B^mtnu^o cw^^^dna^ 

is DNA^cKxm^^^-r^itssB^j^vi^m-r^^iic^DM-r^^ 
s@H^i^(D*itg0^^(c v) mm ommk £ ^ > a° ^ m. & n - f l 
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io mmvmmtemm 

@ 2 J3u Yielding QTL(Y<$©^£#:tC W£fte£^T0T&£„ 
EI 3 HU Yielding QTL(YQ)<D/h^^iI MAP Elf & 

15 H4tt, Yielding QTL(YQ)©B5ttflaeB MAP 

H5I4, 3 z, U £/\A*^£> Yielding QTL(YQ)©TOt^®fI MAP ©Jtifc 

M 6 fct» ~> D -f 5? M^0CK X M&?<D%kWm&7FT? 5 o 

20 EI8te> ®7<a^#£5KTEre&3o 
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5 rAA^^j 2 0(D,S@£MfeL£: (01) „ B^ftS ra^h*Uj 

U^SWIt SJBSff Vi, 74 ^i^CD BC2F1, BC2F2 &J;££BC3F2 ©Sffl£WJ&^ 

BC2F2 74i@#:^fflViT, *8dRfcW-r* QTL«?#r£fr ofcft*, 
10 QTL*lftffibfc(H2). #^mi^^M^28cMifi^tCA 

A»**© locus J&tn->b* U ^UT»«5riiiP$-&^^o^:#^ 
QTL(YQi; Yielding QTL l)&M,^fc'TZ\ Hz$#)ls?t (02) „ YQ1 

$>irr&£:ae>^ Mhmvim t mas zm^x, Yqimmmm^mm (nu- 

YQi:n yhA U ©SfefittfcA/t^Olll 1 28cM 

15 £fmufc 0 Nil-YQiR^3^h*U (3>ha-;W ©ftfc#«tiR£W2cU 
C*»J2] QTL^f 

74 i®#:<£> BC2F1 ^tl^tl CTAB DNA £&ltB-f & 

*©£«^BC2F2&l#|fcfc&10fi#JgWU -e<9#/^S, 7>?&\ZlM 

M\zim&&mMis, Mfevftmmz-z>^T^n j en6m&v>7v>tfm:. & 

^tSlttl/ifc, Qgene V7 h£/BWT QTLMfr^fr ofc 
25 C&fi&ftl 3 ) YQ ©^«*a*ffllrifc»»^jSW?«f 

BC3F2mm^m^x. ^^-^-iz^m^mtmrnm (f2#xkf3) * 
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weeu Me&EAP&rfcfTofc. ^©asma^-?— (6A<h8A) ic&^ns 

«*fcYQl36«Jfilft-rS2:fcj&J«5^K:^ofc (03) . YQl JffiHHS«*#«BK: 
«F^-rSfc«>^ YQ<DftMMm (12500 Sffl^TKI»flfii«WWf*ffo 
YQltt#^?«-;fr— (4A9<h20) ^^tl-S^ 8Kb S#^T5*^T? 
5 ffc (14) , JKJDfl^Kl^^Tjt^^WSffofctC^, lmnfefe^tf^ 

aa$n, fflsiffi«3R<o«s*, ckx(+k b*-fn>^w*)t!if^i^ttsw-r 

fcfc»fB&#£bTUS£JBfc>n;fc (0 5) . 

X^©AtCKX2, 3 m$4£5~D<D-1 ^CKXit^ (Chr.l 25cM P695A4fcJ^ffrT 
15 3CKX,Chx.l27P419B01fcJl^T£CKX (#*Ifc^) . Chr.6 79cM 

OsJ0006A22-GS£jagfjlT£CKX3te^ Chr.2 32cMfCj^irr320<£>CKXjtte 

=?) \zmmrc & & mfim mLfc (06) . ^nscDste^fflraft^p^ 
^td5T5y^^;^i^^i#^ft^wr§*^jB^t.fe (H7~9) c sfe, 

20 OTQ^«mT^>C^^Bje>^^^ofe (010) . 



25 ff5Ctt«kD, MmW^»(DJR»§iiJp$i±^^ < h^pj^^-g>o 
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ssic* jR«©»a:6-r, cKxafte : Ptt«[«iK:j[2:<^^rrsj:t^6, 
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rr— Tf2 (a) (d) ©^*fn^fcfBffc©DNA„ 
(a) @B3Wt: 3lCf3^©TayM@B^e>^§^>A 0 ^M^3-H-r-5DNAo 
5 (b) ££l#9 : 1 feb< «2 {Cf3m©*iS@5^J©n~ F««S^tfDNA. 

( c ) ga^ij#^ : 3 \znmcDT ^ y bis^hc^t 1 £fct*»8ft©x $ y afe&*« 

n— F-T£DNAo 

(d ) S2?!i#-i§- : 1 V < « 2 fc8B«©*fi£iB3aja> S&£DNA£X h U >>>x > 
10 h^MTW^'J XT £DNAo 

2. »3&B l fc|Bm©DNAo 

3 . m^m 1 Sfcfci 2 JdBBtt©DNA©<EWIS»a:ffi*l«J*:RNA*n- KT§ 
DNAo 

4 . fflb&g 1 Sfcfci 2 KlHB«©DNA©te«<ft*«fSWfcHIS*r * U afflf-f A 
15 IStt*^r-r«RNA*3— HfSDNA. 

©DNA©»3S*«IIW$"*SRNA*3— HT^DNAo 

6 . H:^ l ^ 5> 5 ©V*TnfrfclB*S©DNA£^tr^ 

7 . mm 6 {cism©^^ ^-^A^nfe^m„ 
20 8 . m&m 6 fciBm©^^ ^-Mmx^nrcmmmm. 

9 . tt^tfl 8 \z.um<nmwnu^t5&wm$mmfc a 
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1 1 . m&m 9 i o ^momwmMm&vmm&n* 

1 3. KI*^lSfcW:2KlBB«©DNAK:J;t)3-K$ns^>/t^». 



io is. mm. 1 3 \zwm<d$ yrtzmzm&t&mfo. 

15 18. 1 £> 5 © l^ftl^ fci2f£©DNA, b < 6 fcBB*fc<0^ 

20 (c) mm^nrcBNAmmo^mmm^M'T^^M, 
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SEQUENCE LISTING 
<110> HONDA MOTOR CO. , LTD. 

<120> Gene Increasing The Crop And Use Thereof 
<130> H3-A0201P 

<150> US 60/425,919 
<151> 2002-11-13 

<160> 6 

<170> Patentln version 3. 1 

<210> 1 

<211> 5400 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> Intron 
<222> (1) . . (108) 
<223> 



<220> 
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<221> exon 

<222> (109).. (817) 

<223> 

<220> 

<221> Intron 
<222> (818).. (908) 
<223> 

<220> 

<221> exon 

<222> (909).. (1375) 

<223> 

<220> 

<221> Intron 

<222> (1376).. (3823) 

<223> 

<220> 

<221> exon 

<222> (3824).. (4089) 

<223> 

<220> 

<221> Intron 
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<222> (4090) . . (4540) 
<223> 

<220> 

<221> exon 

<222> (4541).. (5400) 

<223> 

<400> 1 

acagctctac tgtctatcta gctatctatc agctgccttc catcgtcagc acacaaacta 60 

cacaagaatc tgcttattta taggccacct tgtcccttct acaatggigc aagaacacac 120 

aaattcacac acacactgac acacacaaac cgatcgattg attgattgat a atg aag 177 

Met Lys 
1 

caa gag cag gtc agg atg gca gtg etc etc atg etc aac tgc ttc gtc 225 
Gin Glu Gin Val Arg Met Ala Val Leu Leu Met Leu Asn Cys Phe Val 
5 10 15 

aag gee acg gcg ccg ccg cca tgg ccg ccg teg get teg tec gee tec 273 
Lys Ala Thr Ala Pro Pro Pro Trp Pro Pro Ser Ala Ser Ser Ala Ser 
20 25 30 



ttc etc gac gac etc ggc gac etc ggc ate gcg ccg etc ate cgc gee 



321 
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Phe Leu Asp Asp Leu Gly Asp Leu Gly He Ala Pro Leu He Arg Ala 
35 40 45 50 

gac gag gcg ggc acc gcg cgc gcc tec gec gac ttt ggc aac etc tec 369 
Asp GIu Ala Gly Thr Ala Arg Ala Ser Ala Asp Phe Gly Asn Leu Ser 
55 60 65 

gtc gcc ggc gtc ggg gcg cct egg etc gcc gcc gcc gcc gcc gtg etc 417 
Val Ala Gly Val Gly Ala Pro Arg Leu Ala Ala Ala Ala Ala Val Leu 
70 75 80 

tac ccg teg cgc ccc gcc gac ate gcc gcg ctg ctg cgc gcg teg tgc 465 
Tyr Pro Ser Arg Pro Ala Asp He Ala Ala Leu Leu Arg Ala Ser Cys 
85 90 95 

gca cgc ccg gcg ccg ttc gcg gtg tec gcg egg ggg tgt ggc cac teg 513 
Ala Arg Pro Ala Pro Phe Ala Val Ser Ala Arg Gly Cys Gly His Ser 
100 105 110 

gtg cac ggc cag gcc tec gcg ccc gac ggc gtc gtc gtc gac atg gcg 561 
Val His Gly Gin Ala Ser Ala Pro Asp Gly Val Val Val Asp Met Ala 
115 120 125 130 



teg etc ggc cgc ctg cag ggc ggc ggc gcg egg cgc etc 
Ser Leu Gly Arg Leu Gin Gly Gly Gly Ala Arg Arg Leu 
135 140 



gcc gtg tea 
Ala Val Ser 
145 



609 
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gtg gag ggg egg tac gtc gac gec ggc ggc gag cag ctg tgg gtg gac 657 
Val Glu Gly Arg Tyr Val Asp Ala Gly Gly Glu Gin Leu Trp Val Asp 
150 155 160 

gtg ctg cgc gcg tec atg gcg cac ggg etc acg ccg gtg teg tgg aca 705 
Val Leu Arg Ala Ser Met Ala His Gly Leu Thr Pro Val Ser Trp Thr 
165 170 175 

gac tac etc cac etc acc gtc ggc ggc acg ctg tec aac gee ggc ate 753 
Asp Tyr Leu His Leu Thr Val Gly Gly Thr Leu Ser Asn Ala Gly He 
180 185 190 

age ggc cag gee ttc cgc cat ggc ccc cag att tec aac gtg eta gag 801 
Ser Gly Gin Ala Phe Arg His Gly Pro Gin He Ser Asn Val Leu Glu 
195 200 205 210 

etc gac gtc ate acc g gtaegtagat ccatcacatc tactaagaca cgcgccgcca 857 
Leu Asp Val He Thr 
215 

tgatcgaggt aattaaggta taggtgtttt gaegtataca tgtatctgea g gt gtc 913 

Gly Val 



ggg gag atg gtg acg tgc teg aag gag aag gcg ccg gac ctg ttc gac 



961 
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Gly Glu Met Val Thr Cys Ser Lys Glu Lys Ala Pro Asp Leu Phe Asp 
220 225 230 

gcg gtg ctg ggc ggg ctg ggg cag ttc ggc gtc ate acg egg gcg cgc 1009 
Ala Val Leu Gly Gly Leu Gly Gin Phe Gly Val lie Thr Arg Ala Arg 
235 240 245 

ate ccg etc gcg ccg gcg ccg gcg agg gcg egg tgg gtg egg ttc gtg 1057 
lie Pro Leu Ala Pro Ala Pro Ala Arg Ala Arg Trp Val Arg Phe Val 
250 255 260 265 

tac acg acg gcg gcg gcg atg acg gec gac cag gag cgc etc ate gee 1105 
Tyr Thr Thr Ala Ala Ala Met Thr Ala Asp Gin Glu Arg Leu He Ala 
270 275 280 

gtc gat cgc gec ggc ggc gee ggc gcg gtg ggc ggg ctg atg gac tac 1153 
Val Asp Arg Ala Gly Gly Ala Gly Ala Val Gly Gly Leu Met Asp Tyr 
285 290 295 

gtc gag ggc teg gtc cac ctg aac cag ggc ctg gtc gag acc tgg cgc 1201 
Val Glu Gly Ser Val His Leu Asn Gin Gly Leu Val Glu Thr Trp Arg 
300 305 310 

acg cag ccg cag ccg cct teg ccg tec tec tec tec tec tea tec ttc 1249 
Thr Gin Pro Gin Pro Pro Ser Pro Ser Ser Ser Ser Ser Ser Ser Phe 
315 320 325 
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ttc tec gac gec gac gag gec cgc gtc gec gcg etc gee aag gag gee 1297 
Phe Ser Asp Ala Asp Glu Ala Arg Val Ala Ala Leu Ala Lys Glu Ala 
330 335 340 345 

ggc ggc gtg ctg tat ttc etc gag ggc gee ate tac ttc ggc ggc gec 1345 
Gly Gly Val Leu Tyr Phe Leu Glu Gly Ala He Tyr Phe Gly Gly Ala 
350 355 360 

gee ggg ccg tec gec gee gac gtt gac aag gtatactagc tagctactag 1395 
Ala Gly Pro Ser Ala Ala Asp Val Asp Lys 
365 370 

cttgctctgc getgagcega ecagageggg tcccacctcg tgatgatggc gggaacaact 1455 

aagctgcaaa aacttttggc gccacctggg gettacgett acgcacgcat gcaattaagg 1515 

ggtgttctag atggggctaa aactttttag cccatgtcac atcggatgtt tggacgctaa 1575 

tttggagtat taaatataga ctaataaaaa aactaatttc ataaatgaga gctaatccgc 1635 

gagacgaatt ttttaagect aattaatcta taattataaa agtttattgt agcatcacat 1695 

tgtcaaaatc atgacataat tagactcaaa agattegtet cgtgaattag tccaagatat 1755 

ggaatatgtt ttataattag tgtatgttta atactccaaa ttagtattca aacatctggt 1815 
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gtgacatgga cttggaataa gtccgtggaa accaaacaga ccctaacggt gcatgaaatt 1875 
gaagtctctt gcgccgtcga catcgtcgta cttggcctac cacttttgtc tgccacgcga 1935 
igcacctctc gctatcacac acctaactgg aagtaattaa ataattattc gattctgtgt 1995 
taattttttt ttatcttcct tagttcccgg agagacaaag attagatact atagtagcaa 2055 

cttagtaagc tagtatatgg agtattaggt tagtcgctct cactaagctt aaacaggtgt 2115 

ataaaatata tgcatcgtct gatcgtgaca tattctttta gctacttatg gtgaaaactt 2175 

tttcgtccaa aacagtgaaa agcatgcgtg ctagtgtagg tagtagctac caggacgaat 2235 

tatatcatta acagtatttg tagcacatca aggaaaaact tgtcttttta aacactgtta 2295 

cagtcttcag aacgcacaac tttaacaggt atttttgtat tatatttttt taaaaaaaaa 2355 

taaaggtaat aaaattatgg tattgtaaaa gtatattttt aaggaaaatc atataaccaa 2415 

tcaaaagttt atgaagatat acatattgat gttcaaagtt actaaaagtt gacttaaaca 2475 

tcacattttc atcttgacca aagagggttc atatatatac tccctcaatt ttaaaatata 2535 

agcatttcta attatatgca tctagacaaa tgcatataaa aatactttat tttttaaagt 2595 
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gagggagtat caattttgag catgtagcta gactagatta gtgtatgtct acgcacatat 2655 

ctgttgttct gcacaaaact actactcatc ggtcctaaaa tataagaatt taaaattgga 2715 

tgggacatac cctaatacaa tgaatttaga catggacata tactagtaat accatgtact 2775 

acctccatcc caaaataagt tcacttttca tccatctcac acataccaat agaaagtact 2835 

acaaatttcg gttattctct attttcacaa actccgatgc aatgattatt ttaaaaataa 2895 

acttatttta gaataaatgg aatgagcaaa atataaactg gtgtgtttga ggagaagggg 2955 

attgaggaga ttgggaagat acgcaaaacg aggtgagcca ttagctcatg attaattgag 3015 

tattaactat tttaaatttc aaaaatggat taatatgatt ttttaaagca actttcctat 3075 

ataaaatttt tacaaaaaac acaccgttta atagtttgga aagcgtactt gcggaaaacg 3135 

aggtgctttc tccctcaatg tcgtccaaac gaacgctgcc ttattacggg actgaggaat 3195 

tagagctttg ccagaaagaa atcagcatcg ccagcttgga cctaccatcc atgcatgcat 3255 

catgtggcca ttgacacatc acatagtatg tgctagctag ctagcttttg atcatagtta 3315 

catgtatcta gctaggctag aagctggaaa ccgatggata tgatggatct ctcatggatg 3375 
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acaggccagc caaagatctg tgcgccacta gatacagtgc atgcatcagc ttgtatggtt 3435 

ataaccctag ctagccagct ttagcacaca catgcatatg catgcatgag cccccatctt 3495 

ttgcaacacg accgaccaac tatgttggct ctatatagat agctagctag ttattccatg 3555 

catatacagt ttgcatttcc tagctatagc ttttgctatg tgatccgaga agatcctgca 3615 

tgcccacacg tgacacgtca cacacacatg tggacaaagt actgcctcac tttatccttg 3675 

catgacgtca cgtcgccacc tgtccatcca cgctgctagt gctggcaaaa ttaataactc 3735 

gatcaaattt cggtgatctc tctgcaaaga atttgatgaa ttttaccaac atatatgctt 3795 

taatttcttt gcttgatttt atttgcag agg atg gat gtg ctg cgt cgc gag 3847 

Arg Met Asp Val Leu Arg Arg Glu 
375 

ctg egg cac gag cgc ggg ttc gtg ttc gcg cag gac gtg gcg tac gec 3895 
Leu Arg His Glu Arg Gly Phe Val Phe Ala Gin Asp Val Ala Tyr Ala 
380 385 390 395 

ggg ttc ctg gac cgc gtc cac gac ggc gag etc aag etc cgc gee gcg 3943 
Gly Phe Leu Asp Arg Val His Asp Gly Glu Leu Lys Leu Arg Ala Ala 
400 405 . 410 
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ggg etc tgg gac gtg ccg cac cca tgg ctg aac ctg ttc etc ccc cgc 3991 
Gly Leu Trp Asp Val Pro His Pro Trp Leu Asn Leu Phe Leu Pro Arg 
415 420 425 

tec ggc gtc etc gee ttc gee gac ggc gtc ttc cac ggc ate etc age 4039 
Ser Gly Val Leu Ala Phe Ala Asp Gly Val Phe His Gly He Leu Ser 
430 435 440 

cgc acc ccc gec atg ggc ccc gtc etc ate tac ccc atg aac cgc aac 4087 
Arg Thr Pro Ala Met Gly Pro Val Leu He Tyr Pro Met Asn Arg Asn 
445 450 455 

aa gtaataataa taataaaaag ctttactaca tatacacatg tatataattt 4139 
Lys 

ttacggggtg gattttttcg ttcaaaatga cgacccctca tattgtgcgt gtcgtctgaa 4199 

aacttattaa aatgtttaaa taaaaaatta atatgataca taaatatatt atatatcact 4259 

atataaacat tgtaatctta aactcaactt gcacaagtag taaaaaaaca aatttgactg 4319 

caaatagtgt gtactaagtt atttatttac ttatgctagt atgctacttg aatttaaacg 4379 



tacatattta tgaagtggta tattatatat ttccagagta tttttatggt tcttttacga 4439 
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catgaaaaac aatgtccgtt ctcttgaagg atgaatagac tttccttaat tttaacatat 4499 

atggtggtaa ctaaacatac acacacctgg atatgtttca g g tgg gac agt aac 4553 

Trp Asp Ser Asn 

atg teg gca gtg ate ace gac gac gac ggt gac gag gtg ttc tac acg 4601 

Met Ser Ala Val He Thr Asp Asp Asp Gly Asp Glu Val Phe Tyr Thr 

465 470 475 480 

gtg ggg ate ctg egg teg gcg gcg gcg gee ggc gac gtg ggg agg ctg 4649 
Val Gly He Leu Arg Ser Ala Ala Ala Ala Gly Asp Val Gly Arg Leu 
485 490 495 

gag gag cag aac gac gag ate ttg ggt ttc tgc gag gtg gee ggg ata 4697 
Glu Glu Gin Asn Asp Glu He Leu Gly Phe Cys Glu Val Ala Gly He 
500 505 510 

gee tac aag cag tac ctg cct tac tac ggc age cag gca gag tgg cag 4745 
Ala Tyr Lys Gin Tyr Leu Pro Tyr Tyr Gly Ser Gin Ala Glu Trp Gin 
515 520 525 

aag egg cac ttc ggt gee aat etc tgg cca aga ttc gtg cag egg aag 4793 
Lys Arg His Phe Gly Ala Asn Leu Trp Pro Arg Phe Val Gin Arg Lys 
530 535 540 
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age aag tat gat cca aag gec ate ctg tec cgt ggc cag ggg att ttc 4841 
Ser Lys Tyr Asp Pro Lys Ala lie Leu Ser Arg Gly Gin Gly He Phe 
545 550 555 560 

acg tea cca etc gca tga aatgacacat gtatgcaaat gcatatctac 4889 
Thr Ser Pro Leu Ala 
565 

atgegtatat atacaegtat atataegtat gtatgeatae acatatgggt gtactgtgca 4949 

tacgttatag cacactgcag ctaattaagc ttgacaggga gatcgatcaa tggacaatgc 5009 

tctagtcaag ctaatataaa taatggagta gtagtatata tgtagtgcga gataattaag 5069 

tagtgtgttt gectactaaa aggagaggca aagtagtact gtgatgcatg catgccaact 5129 

aataggtgat aagtacgtgt gtgtggccgc atgtatgatt agaagaagtt ggtttttaat 5189 

taattaatta ggtcatgtat gtaaatatat agtacagtac taegtactae tagtgtacta 5249 

ccagccaatt tgcatgcatg catggatgee ttcatatgea tgtcgatctc aaaegtaegg 5309 

catgettgaa tgcatcatga tgcatatcta tegtegtett gtgggtgtaa actaaattaa 5369 

tcttagttat atgtattata agtttgcaat a 5400 
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<210> 2 

<211> 2302 

<212> DNA 

<213> Oryza sativa 

<400> 2 

gcaagaacac acaaattcac acacacactg acacacacaa accgatcgat tgattgattg 60 

ataatgaagc aagagcaggt caggatggca gtgctcctca tgctcaactg cttcgtcaag 120 

gccacggcgc cgccgccatg gccgccgtcg gcttcgtccg cctccttcct cgacgacctc 180 

ggcgacctcg gcatcgcgcc gctcatccgc gccgacgagg cgggcaccgc gcgcgcctcc 240 

gccgactttg gcaacctctc cgtcgccggc gtcggggcgc ctcggctcgc cgccgccgcc 300 

gccgtgcict acccgtcgcg ccccgccgac atcgccgcgc tgctgcgcgc gtcgtgcgca 360 

cgcccggcgc cgttcgcggt gtccgcgcgg gggtgtggcc actcggtgca cggccaggcc 420 

tccgcgcccg acggcgtcgt cgtcgacatg gcgtcgctcg gccgcctgca gggcggcggc 480 

gcgcggcgcc tcgccgtgtc agtggagggg cggtacgtcg acgccggcgg cgagcagctg 540 



WO 2004/044200 




PCT/JP2003/014434 



1 5/4 1 

tgggtggacg tgctgcgcgc gtccatggcg cacgggctca cgccggtgtc gtggacagac 600 

tacctccacc tcaccgtcgg cggcacgctg tccaacgccg gcatcagcgg ccaggccttc 660 

cgccatggcc cccagatttc caacgtgcta gagctcgacg tcatcaccgg tgtcggggag 720 

atggtgacgt gctcgaagga gaaggcgccg gacctgttcg acgcggtgct gggcgggctg 780 

gggcagttcg gcgtcatcac gcgggcgcgc atcccgctcg cgccggcgcc ggcgagggcg 840 

cggtgggtgc ggttcgtgta cacgacggcg gcggcgatga cggccgacca ggagcgcctc 900 

atcgccgtcg atcgcgccgg cggcgccggc gcggtgggcg ggctgatgga ctacgtcgag 960 

ggctcggtcc acctgaacca gggcctggtc gagacctggc gcacgcagcc gcagccgcct 1020 

tcgccgtcct cctcctcctc ctcatccttc ttctccgacg ccgacgaggc ccgcgtcgcc 1080 

gcgctcgcca aggaggccgg cggcgtgctg tatttcctcg agggcgccat ctacttcggc 1140 

ggcgccgccg ggccgtccgc cgccgacgtt gacaagagga tggatgtgct gcgtcgcgag 1200 

ctgcggcacg agcgcgggtt cgtgticgcg caggacgtgg cgtacgccgg gttcctggac 1260 

cgcgtccacg acggcgagct caagctccgc gccgcggggc tctgggacgt gccgcaccca 1320 
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tggctgaacc tgttcctccc ccgctccggc gtcctcgcct tcgccgacgg cgtcttccac 1380 
ggcatcctca gccgcacccc cgccatgggc cccgtcctca tctaccccat gaaccgcaac 1440 

aagtgggaca gtaacatgtc ggcagtgatc accgacgacg acggtgacga ggtgttctac 1500 

acggtgggga tcctgcggtc ggcggcggcg gccggcgacg tggggaggct ggaggagcag 1560 

aacgacgaga tcttgggttt ctgcgaggtg gccgggatag cctacaagca gtacctgcct 1620 

tactacggca gccaggcaga gtggcagaag cggcacttcg gtgccaatct ctggccaaga 1680 

ttcgtgcagc ggaagagcaa gtatgatcca aaggccatcc tgtcccgtgg ccaggggatt 1740 

ttcacgtcac cactcgcatg aaatgacaca tgtatgcaaa tgcatatcta catgcgtata 1800 

tatacacgta tatatacgta tgtatgcata cacatatggg tgtactgtgc atacgttata 1860 

gcacactgca gctaattaag cttgacaggg agatcgatca atggacaatg ctctagtcaa 1920 

gctaatataa ataatggagt agtagtatat atgtagtgcg agataattaa gtagtgtgtt 1980 

tgcctactaa aaggagaggc aaagtagtac tgtgatgcat gcatgccaac taataggtga 2040 

taagtacgtg tgtgtggccg catgtatgat tagaagaagt tggtttttaa ttaattaatt 2100 
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aggtcatgta tgtaaatata tagtacagta ctacgtacta ctagtgtact accagccaat 2160 

ttgcatgcat gcatggatgc cttcatatgc atgtcgatct caaacgtacg gcatgcttga 2220 

atgcatcatg atgcatatct atcgtcgtct tgtgggtgta aactaaatta atcitagtta 2280 

tatgtattat aagtttgcaa ta 2302 

<210> 3 

<211> 565 

<212> PRT 

<213> Oryza sativa 

<400> 3 

Met Lys Gin Glu Gin Val Arg Met Ala Val Leu Leu Met Leu Asn Cys 
15 10 15 

Phe Val Lys Ala Thr Ala Pro Pro Pro Trp Pro Pro Ser Ala Ser Ser 
20 25 30 

Ala Ser Phe Leu Asp Asp Leu Gly Asp Leu Gly He Ala Pro Leu lie 
35 40 45 

Arg Ala Asp Glu Ala Gly Thr Ala Arg Ala Ser Ala Asp Phe Gly Asn 
50 55 60 
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Leu Ser Val Ala Gly Val Gly Ala Pro Arg Leu Ala Ala Ala Ala Ala 
65 70 . 75 80 

Val Leu Tyr Pro Ser Arg Pro Ala Asp He Ala Ala Leu Leu Arg Ala 
85 90 95 

Ser Cys Ala Arg Pro Ala Pro Phe Ala Val Ser Ala Arg Gly Cys Gly 
100 105 110 

His Ser Val His Gly Gin Ala Ser Ala Pro Asp Gly Val Val Val Asp 
115 120 125 

Met Ala Ser Leu Gly Arg Leu Gin Gly Gly Gly Ala Arg Arg Leu Ala 
130 135 140 

Val Ser Val Glu Gly Arg Tyr Val Asp Ala Gly Gly Glu Gin Leu Trp 
145 150 155 160 

Val Asp Val Leu Arg Ala Ser Met Ala His Gly Leu Thr Pro Val Ser 
165 170 175 

Trp Thr Asp Tyr Leu His Leu Thr Val Gly Gly Thr Leu Ser Asn Ala 
180 185 190 



Gly He Ser Gly Gin Ala Phe Arg His Gly Pro Gin He Ser Asn Val 
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195 200 205 

Leu Glu Leu Asp Val He Thr Gly Val Gly Glu Met Val Thr Cys Ser 
210 215 220 

Lys Glu Lys Ala Pro Asp Leu Phe Asp Ala Val Leu Gly Gly Leu Gly 
225 230 235 240 

Gin Phe Gly Val lie Thr Arg Ala Arg He Pro Leu Ala Pro Ala Pro 

245 250 255 

Ala Arg Ala Arg Trp Val Arg Phe Val Tyr Thr Thr Ala Ala Ala Met 
260 265 270 

Thr Ala Asp Gin Glu Arg Leu He Ala Val Asp Arg Ala Gly Gly Ala 
275 280 285 

Gly Ala Val Gly Gly Leu Met Asp Tyr Val Glu Gly Ser Val His Leu 
290 295 300 

Asn Gin Gly Leu Val Glu Thr Trp Arg Thr Gin Pro Gin Pro Pro Ser 
305 310 315 320 



Pro Ser Ser Ser Ser Ser Ser Ser Phe Phe Ser Asp Ala Asp Glu Ala 
325 330 335 
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Arg Val Ala Ala Leu Ala Lys Glu Ala Gly Gly Val Leu Tyr Phe Leu 
340 345 350 

Glu Gly Ala He Tyr Phe Gly Gly Ala Ala Gly Pro Set Ala Ala Asp 
355 360 365 

Val Asp Lys Arg Met Asp Val Leu Arg Arg Glu Leu Arg His Glu Arg 
370 375 380 

Gly Phe Val Phe Ala Gin Asp Val Ala Tyr Ala Gly Phe Leu Asp Arg 
385 390 395 400 

Val His Asp Gly Glu Leu Lys Leu Arg Ala Ala Gly Leu Trp Asp Val 
405 410 415 

Pro His Pro Trp Leu Asn Leu Phe Leu Pro Arg Ser Gly Val Leu Ala 
420 425 430 

Phe Ala Asp Gly Val Phe His Gly lie Leu Ser Arg Thr Pro Ala Met 
435 440 445 

Gly Pro Val Leu He Tyr Pro Met Asn Arg Asn Lys Trp Asp Ser Asn 
450 455 460 



Met Ser Ala Val lie Thr Asp Asp Asp Gly Asp Glu Val Phe Tyr Thr 
465 470 475 480 



WO 2004/044200 




PCT/JP2003/014434 



2 1/4 1 



Val Gly lie Leu Arg Ser Ala Ala Ala Ala Gly Asp Val Gly Arg Leu 
485 490 495 

Glu Glu Gin Asn Asp Glu lie Leu Gly Phe Cys Glu Val Ala Gly He 
500 505 510 

Ala Tyr Lys Gin Tyr Leu Pro Tyr Tyr Gly Ser Gin Ala Glu Trp Gin 
515 520 525 

Lys Arg His Phe Gly Ala Asn Leu Trp Pro Arg Phe Val Gin Arg Lys 
530 535 540 

Ser Lys Tyr Asp Pro Lys Ala He Leu Ser Arg Gly Gin Gly He Phe 
545 550 555 560 

Thr Ser Pro Leu Ala 
565 

<210> 4 
<211> 5003 
<212> DNA 
<213> Oryza sativa 



<220> 
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<22l> exon 
<222> (1)..(687) 
<223> 

<220> 

<221> Intron 
<222> (688).. (778) 
<223> 

<220> 

<221> exon 

<222> (779).. (1245) 

<223> 

<220> 

<221> Intron 

<222> (1246).. (3424) 

<223> 

<220> 

<221> exon 

<222> (3425).. (3690) 

<223> 

<220> 

<221> Intron 
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<222> (3691).. (4141) 
<223> 

<220> 

<221> exon 

<222> (4142).. (5003) 

<223> 

<220> 

<221> misc_feature 

<222> (4037). . (4062) 

<223> "n" indicates a, t, g, or c. 

<400> 4 

gcaagaacac acaaattcac acacacactg acacacacaa attgata atg aag caa 56 

Met Lys Gin 
1 

gag cag gtc agg atg gca gtg etc etc atg etc aac tgc ttc gtc aag 104 
Glu Gin Val Arg Met Ala Val Leu Leu Met Leu Asn Cys Phe Val Lys 
5 10 15 



gec acg gcg ccg ccg cca tgg ccg ccg teg get teg 
Ala Thr Ala Pro Pro Pro Trp Pro Pro Ser Ala Ser 
20 25 30 



tec gee tec ttc 
Ser Ala Ser Phe 
35 



152 
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etc gac gac etc ggc gac etc ggc ate gcg ccg etc ate cgc gec gac 200 

Leu Asp Asp Leu Gly Asp Leu Gly He Ala Pro Leu lie Arg Ala Asp 
40 45 50 

gag gcg gec acc gcg cgc gec tec gec gac ttt ggc aac etc tec gtc 248 
Glu Ala Ala Thr Ala Arg Ala Ser Ala Asp Phe Gly Asn Leu Ser Val 
55 60 65 

gec ggc gtc ggg gcg cct egg etc gec gec gec gtg etc tac ccg teg 296 
Ala Gly Val Gly Ala Pro Arg Leu Ala Ala Ala Val Leu Tyr Pro Ser 
70 75 80 

cgc ccc gec gac ate gec gcg ctg ctg cgc gcg teg tgc gca cgc ccg 344 
Arg Pro Ala Asp He Ala Ala Leu Leu Arg Ala Ser Cys Ala Arg Pro 
85 90 95 

gcg ccg ttc gcg gtg tec gcg egg ggg tgt ggc cac teg gtg cgc ggc 392 
Ala Pro Phe Ala Val Ser Ala Arg Gly Cys Gly His Ser Val Arg Gly 
100 105 110 115 

cag gec tec gcg ccc gac ggc gtc gtc gtc gac atg gcg teg etc ggc 440 
Gin Ala Ser Ala Pro Asp Gly Val Val Val Asp Met Ala Ser Leu Gly 
120 125 130 

cgc ctg cag ggc ggc ggc gcg egg cgc etc gec gtg tea gtg gag ggg 488 
Arg Leu Gin Gly Gly Gly Ala Arg Arg Leu Ala Val Ser Val Glu Gly 
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140 



145 



egg tac gtc gac gec ggc ggc gag cag ctg tgg gtg gac gtg ctg cgc 
Arg Tyr Val Asp Ala Gly Gly Glu Gin Leu Trp Val Asp Val Leu Arg 
150 155 160 



536 



gcg tec atg gcg cac ggg etc acg ccg gtg teg tgg aca gac tac etc 
Ala Ser Met Ala His Gly Leu Thr Pro Val Ser Trp Thr Asp Tyr Leu 
165 170 175 



584 



cac etc ace gtc ggc ggc acg ctg tec aac gee ggc ate age ggc cag 
His Leu Thr Val Gly Gly Thr Leu Ser Asn Ala Gly He Ser Gly Gin 
180 185 190 195 



632 



gee ttc cgc cat ggc ccc cag att tec aac gtg eta gag etc gac gtc 
Ala Phe Arg His Gly Pro Gin He Ser Asn Val Leu Glu Leu Asp Val 
200 205 210 



680 



ate ace g gtaegtagat ccatcacatc tactaagaca cgcgccgcca tgatcgaggt 
He Thr 



737 



aattaaggta taggtgtttt gaegtataca tgtatctgea g gt gtc ggg gag atg 792 

Gly Val Gly Glu Met 
215 
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gtg acg tgc teg aag gag aag gcg ccg gac ctg ttc gac gcg gtg ctg 840 
Val Thr Cys Ser Lys Glu Lys Ala Pro Asp Leu Phe Asp Ala Val Leu 
220 225 230 

ggc ggg ctg ggg cag ttc ggc gtc ate acg egg gcg cgc ate ccg etc 888 
Gly Gly Leu Gly Gin Phe Giy Val He Thr Arg Ala Arg He Pro Leu 
235 240 245 250 

gcg ccg gcg ccg gcg agg gcg egg tgg gtg egg ttc gtg tac acg acg 936 
Ala Pro Ala Pro Ala Arg Ala Arg Trp Val Arg Phe Val Tyr Thr Thr 
255 260 265 

gcg gcg gcg atg acg gee gac cag gag cgc etc ate gee gtc gat cgc 984 
Ala Ala Ala Met Thr Ala Asp Gin Glu Arg Leu He Ala Val Asp Arg 
270 275 280 

gee ggc ggc gee ggc gcg gtg ggc ggg ctg atg gac tac gtc gag ggc 1032 
Ala Gly Gly Ala Gly Ala Val Gly Gly Leu Met Asp Tyr Val Glu Gly 
285 290 295 

teg gtc cac ctg aac cag ggc ctg gtc gag acc tgg cgc acg cag ccg 1080 
Ser Val His Leu Asn Gin Gly Leu Val Glu Thr Trp Arg Thr Gin Pro 
300 305 310 

cag ccg cct teg ccg tec tec tec tec tec tea tec ttc ttc tec gac 1128 
Gin Pro Pro Ser Pro Ser Ser Ser Ser Ser Ser Ser Phe Phe Ser Asp 
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315 320 325 330 

gcc gac gag gcc cgc gtc gcc gcg etc gec aag gag gec ggc ggc gtg 1176 
Ala Asp Glu Ala Arg Val Ala Ala Leu Ala Lys Glu Ala Gly Gly Val 
335 340 345 

ctg tat ttc etc gag ggc gcc ate tac ttc ggc ggc gcc gcc ggg ccg 1224 
Leu Tyr Phe Leu Glu Gly Ala He Tyr Phe Gly Gly Ala Ala Gly Pro 
350 355 360 

tec gcc gcc gac gtt gac aag gtatactagc tagctactag cttgctctgc 1275 
Ser Ala Ala Asp Val Asp Lys 
365 

gctgcgccga ecagageggg tcccacctcg tgatgatggc gggaacaact aagctgcaaa 1335 

aacttttggc gccacctggg gettacgett acgcacgcat gcaattaagg gggtgttcag 1395 

ategggctge ccatgtcaca tcggatgttt agaegctaat ttagagtatt aaacatagac 1455 

taataaaaaa actaatttca taaatgagag ttatccgega gacgaatttt ttaagcacaa 1515 

ttaatctata attataaaaa gtttactgta gcatcacatt gtcaaaatca tgatataatt 1575 

agactcaaag attegtctea tgaattagtc caagaatata gaatgtgttt tataattagt 1635 
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gtatgtttat tagtatccaa acatccgatg tgatatggac ttagaataag ttttccaaac 1695 

aggacctaac ggtgcatgaa attgaagtct cttgcgccgt cgacatcgtc gtacttggcc 1755 

taccactttt gtctgccacg cgatgcacct ctcgctatca cacacctaac tggaagtaat 1815 

taaataatta ttcgattctg tgttaatttt tttttatctt ccttagttct cggagagaca 1875 

aagattagat actatagtag caacttagta agctagtata tggagtatta ggttagtcgc 1935 

tctcactaag cttaaacagg tgtataaaat atatgcatcg tctgatcgtg acatattctt 1995 

ttagctactt atggtgaaaa ctttticgtc caaaacagtg aaaagcatgc atgctagtgt 2055 

aggtagtagc taccaggacg aattatatca ttaacagtat ttgtagcaca tcaaggaaaa 2115 

acttgtcttt ttaaacactg ttacagtctt cagaacgcac aactttaaca ggtatttttg 2175 

tattatattt ttttaaaaaa aataaaggta ataaaattat ggtattgtaa aagtatattt 2235 

ttaaggaaaa tcatataacc aatcaaaagt ttatgaagat atacatattg atgttcaaag 2295 

ttactaaaag ttgacttaaa catcacattt tcatcttgac caaagagggt tcatatatat 2355 

actccctcaa ttttaaaata taagcatttc taattatatg catctagaca aatacatata 2415 
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aatatacttt attttttaaa gtgagggagt atcaattttg agcatgtagc tagactagat 2475 

tagtgtatgt ctacgcacat atctgttgat ctgcacaaaa ctactactca tctatcctaa 2535 

aatataagaa tttaaaattg gatgggacat accctaatac aatgaatcta gacatggaca 2595 

tatactagta ataccatgta ciatctccat cccaaaataa gttcactttt catccatctc 2655 

atacatatac caatagaaag tactaaaaat ttcggttatt ctctattttc acaaactccg 2715 

atgcaatgat tattttaaaa ataaacttat tttagaataa atggaatgag caaaatataa 2775 

acttattacg ggactgagga attagagctt tgccagaaag aaatcagcat cgccagcttg 2835 

gacctaccat ccatgcatgc atcatgtggc cattgacaca tcacatagta tgtgctagct 2895 

agctagcttt tgatcatagt tacatgtatc tagctaggct agaagctgga aaccgatgga 2955 

tatgatggat ctctcatgga tgacaggcca gccaaagatc tgtgcgccac tagatacagt 3015 

gcatgcatca gcttgtatgg ttataaccct agctagccag ctttagcaca cacatgcata 3075 

tgcatgatga gcccccatct tttgcaacac gaccgaccaa ctatgttggc catatataga 3135 

tagctagcta gttattccat gcatatacag tttgcatttc ctagctatag cttttgctat 3195 
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gtgatccgag aagatcctgc atgcccacac gtgacacgtc acacacacat gtggacaaag 3255 

tactgcctca ctttatcctt gcatgacgtc acgtcgccac ctgtccatcc acgctgctag 3315 

tgctggcaaa attaataact cgatcaaatt tcggtgatct ctctgcaaag aatttgatga 3375 

attttaccaa catatatgct ttaatttctt tgtttgattt tatttgcag agg atg gat 3433 

Arg Met Asp 
370 

gtg ctg cgt cgc gag ctg egg cac gag cgc ggg ttc gtg ttc gcg cag 3481 
Val Leu Arg Arg Glu Leu Arg His Glu Arg Gly Phe Val Phe Ala Gin 
375 380 385 

gac gtg gcg tac gec ggg ttc ctg gac cgc gtc cac gac ggc gag etc 3529 
Asp Val Ala Tyr Ala Gly Phe Leu Asp Arg Val His Asp Gly Glu Leu 
390 395 400 

aag etc cgc gec gcg ggg etc tgg gac gtg ccg cac cca tgg ctg aac 3577 
Lys Leu Arg Ala Ala Gly Leu Trp Asp Val Pro His Pro Trp Leu Asn 
405 410 415 420 

ctg ttc etc ccc cgc tec ggc gtc etc gec ttc gec gac ggc gtc ttc 3625 
Leu Phe Leu Pro Arg Ser Gly Val Leu Ala Phe Ala Asp Gly Val Phe 
425 430 435 
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cac ggc ate etc age cgc ace ccc gee atg ggc ccc gtc etc ate tac 3673 

His Gly He Leu Ser Arg Thr Pro Ala Met Gly Pro Val Leu He Tyr 
440 445 450 

ccc atg aac cgc aac aa gtaataataa taataaacag ctttactaca 3720 
Pro Met Asn Arg Asn Lys 
455 

tatacacatg tatataattt ttacggggtg gattttttcg ttcaaaatga cgatccctca 3780 

tattgtgcgt gtcgtctgaa aacttattaa aatgtttaaa taaaaaatta atatgataca 3840 

taaatatatt atatatcact atataaacat tataatctta aactcaactt gcacaagtag 3900 

taaaaaaaca aatttgactg caaatagtgt gtactaagtt atttatttac ttatgctagt 3960 

atgctacttg aatttaaacg tacatattta tgaagtggta tattatatat ttccagagta 4020 

tttttatggt tcttttnnnn nnnnnnnnnn nnnnnnnnnn nncttgaagg atgaatagac 4080 

tttccttaat tttaacatat atggtggtaa ctaaacatac acacacgtgg atatgtttca 4140 

g g tgg gac agt aac atg teg gca gtg ate acc gac gac gac ggt gac 4187 
Trp Asp Ser Asn Met Ser Ala Val He Thr Asp Asp Asp Gly Asp 
460 465 470 
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gag gtg ttc tac acg gtg ggg ate ctg egg teg gcg gcg gcg gee ggc 4235 
Glu Val Phe Tyr Thr Val Gly lie Leu Arg Ser Ala Ala Ala Ala Gly 
475 480 485 

gac gtg ggg agg ctg gag gag cag aac gac gag ate ttg ggt ttc tgc 4283 
Asp Val Gly Arg Leu Glu Glu Gin Asn Asp Glu He Leu Gly Phe Cys 
490 495 500 ' 505 

gag gtg gee ggg ata gec tac aag cag tac ctg cct tac tac ggc age 4331 
Glu Val Ala Gly He Ala Tyr Lys Gin Tyr Leu Pro Tyr Tyr Gly Ser 
510 515 520 

cag gca gag tgg cag aag egg cac ttc ggt gec aag etc tgg cca aga 4379 
Gin Ala Glu Trp Gin Lys Arg His Phe Gly Ala Lys Leu Trp Pro Arg 
525 530 535 

ttc gtg cag egg aag age aag tat gat cca aag gec ate ctg tec cgt 4427 
Phe Val Gin Arg Lys Ser Lys Tyr Asp Pro Lys Ala He Leu Ser Arg 
540 545 550 

ggc cag ggg att ttc acg tea cca etc gca tga aatgacacat gtatgcaaat 4480 
Gly Gin Gly He Phe Thr Ser Pro Leu Ala 
555 560 



gcatatctac atgegtatat atacaegtat atataegtat gtatgeatae acatatgggt 4540 
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gtactgtgca tacgttatag cacactgcag ctaattaagc ttgacagggg gagatcgatc 4600 

aatggacaat gctctagtca agctaatata aataatggag tagtagtata tatgtagtgc 4660 

gagataatta agtagtgtgt ttgcctacta aaaggagagg caaagtagta ctgtgatgca 4720 

tgcatgccaa ctaataggtg ataagtacgt gtgtgtggcc gcatgtatga ttagaagaag 4780 

ttggttttta attaattaat taggtcatgt atgtaaatat atagtacagt actacgtact 4840 

actagtgtac taccagccaa tttgcatgca tgcatggatg ccttcatatg catgtcgatc 4900 

tcaaacgtac ggcatgcttg aatgcatcat gatgcatatc tatcgtcgtc ttgtgggtgt 4960 

aaactaaatt aatcttagtt atatgtatta taagtttgca ata 5003 

<210> 5 

<211> 2282 

<212> DNA 

<213> Oryza sativa 

<400> 5 

gcaagaacac acaaattcac acacacactg acacacacaa attgataatg aagcaagagc 60 
aggtcaggat ggcagtgctc ctcatgctca actgcttcgt caaggccacg gcgccgccgc 120 
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catggccgcc gtcggcttcg tccgcctcct tcctcgacga cctcggcgac ctcggcatcg 180 

cgccgctcat ccgcgccgac gaggcggcca ccgcgcgcgc ctccgccgac tttggcaacc 240 

tctccgtcgc cggcgtcggg gcgcctcggc tcgccgccgc cgtgctctac ccgtcgcgcc 300 

ccgccgacat cgccgcgctg ctgcgcgcgt cgtgcgcacg cccggcgccg ttcgcggtgt 360 

ccgcgcgggg gtgtggccac tcggtgcgcg gccaggcctc cgcgcccgac ggcgtcgtcg 420 

tcgacatggc gtcgctcggc cgcctgcagg gcggcggcgc gcggcgcctc gccgtgtcag 480 

tggaggggcg gtacgtcgac gccggcggcg agcagctgtg ggtggacgtg ctgcgcgcgt 540 

ccatggcgca cgggctcacg ccggtgtcgt ggacagacta cctccacctc accgtcggcg 600 

gcacgctgtc caacgccggc atcagcggcc aggccttccg ccatggcccc cagatttcca 660 

acgtgctaga gctcgacgtc atcaccggtg tcggggagat ggtgacgtgc tcgaaggaga 720 

aggcgccgga cctgttcgac gcggtgctgg gcgggctggg gcagttcggc gtcatcacgc 780 

gggcgcgcat cccgctcgcg ccggcgccgg cgagggcgcg gtgggtgcgg ttcgtgtaca 840 

cgacggcggc ggcgatgacg gccgaccagg agcgcctcat cgccgtcgat cgcgccggcg 900 
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gcgccggcgc ggtgggcggg ctgatggact acgtcgaggg ctcggtccac ctgaaccagg 960 

gcctggtcga gacctggcgc acgcagccgc agccgccttc gccgtcctcc tcctcctcct 1020 

catccttctt ctccgacgcc gacgaggccc gcgtcgccgc gctcgccaag gaggccggcg 1080 

gcgtgctgta tttcctcgag ggcgccatct acttcggcgg cgccgccggg ccgtccgccg 1140 

ccgacgttga caagaggatg gatgtgctgc gtcgcgagct gcggcacgag cgcgggttcg 1200 

tgttcgcgca ggacgtggcg tacgccgggt tcctggaccg cgtccacgac ggcgagctca 1260 

agctccgcgc cgcggggctc tgggacgtgc cgcacccatg gctgaacctg ttcctccccc 1320 

gctccggcgt cctcgccttc gccgacggcg tcttccacgg catcctcagc cgcacccccg 1380 

ccatgggccc cgtcctcatc taccccatga accgcaacaa gtgggacagt aacatgtcgg 1440 

cagtgatcac cgacgacgac ggtgacgagg tgttctacac ggtggggatc ctgcggtcgg 1500 

cggcggcggc cggcgacgtg gggaggctgg aggagcagaa cgacgagatc ttgggtitct 1560 

gcgaggtggc cgggatagcc tacaagcagt acctgcctta ctacggcagc caggcagagt 1620 

ggcagaagcg gcacttcggt gccaagctct ggccaagatt cgtgcagcgg aagagcaagt 1680 
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atgatccaaa ggccatcctg tcccgtggcc aggggatttt cacgtcacca ctcgcatgaa 1740 

atgacacatg tatgcaaatg catatctaca tgcgtatata tacacgtata tatacgtatg 1800 

tatgcataca catatgggtg tactgtgcat acgttatagc acactgcagc taattaagct 1860 

tgacaggggg agatcgatca atggacaatg ctctagtcaa gctaatataa ataatggagt 1920 

agtagtatat atgtagtgcg agataattaa gtagtgtgtt tgcctactaa aaggagaggc 1980 

aaagtagtac tgtgatgcat gcatgccaac taataggtga taagtacgtg tgtgtggccg 2040 

catgtatgat tagaagaagt tggtttttaa ttaattaatt aggtcatgta tgtaaatata 2100 

tagtacagta ctacgtacta ctagtgtact accagccaat ttgcatgcat gcatggatgc 2160 

cttcatatgc atgtcgatct caaacgtacg gcatgcttga atgcatcatg atgcatatct 2220 

atcgtcgtct tgtgggtgta aactaaatta atcttagtta tatgtattat aagtttgcaa 2280 

ta 2282 

<210> 6 
<211> 563 
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<212> PRT 

<213> Oryza sativa 

<400> 6 

Met Lys Gin Glu Gin Val Arg Met Ala Val Leu Leu Met Leu Asn Cys 
15 10 15 

Phe Val Lys Ala Thr Ala Pro Pro Pro Trp Pro Pro Ser Ala Ser Ser 
20 25 30 

Ala Ser Phe Leu Asp Asp Leu Gly Asp Leu Gly lie Ala Pro Leu He 
35 40 45 

Arg Ala Asp Glu Ala Ala Thr Ala Arg Ala Ser Ala Asp Phe Gly Asn 
50 55 60 

Leu Ser Val Ala Gly Val Gly Ala Pro Arg Leu Ala Ala Ala Val Leu 
65 70 75 80 

Tyr Pro Ser Arg Pro Ala Asp He Ala Ala Leu Leu Arg Ala Ser Cys 
85 90 95 

Ala Arg Pro Ala Pro Phe Ala Val Ser Ala Arg Gly Cys Gly His Ser 
100 105 110 



Val Arg Gly Gin Ala Ser Ala Pro Asp Gly Val Val Val Asp Met Ala 
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115 120 125 

Ser Leu Gly Arg Leu Gin Gly Gly Gly Ala Arg Arg Leu Ala Val Ser 
130 135 140 

Val Glu Gly Arg Tyr Val Asp Ala Gly Gly Glu Gin Leu Trp Val Asp 
H5 150 155 160 

Val Leu Arg Ala Ser Met Ala His Gly Leu Thr Pro Val Ser Trp Thr 
165 170 175 

Asp Tyr Leu His Leu Thr Val Gly Gly Thr Leu Ser Asn Ala Gly lie 
180 185 190 

Ser Gly Gin Ala Phe Arg His Gly Pro Gin He Ser Asn Val Leu Glu 
195 200 205 

Leu Asp Val He Thr Gly Val Gly Glu Met Val Thr Cys Ser Lys Glu 
210 215 220 

Lys Ala Pro Asp Leu Phe Asp Ala Val Leu Gly Gly Leu Gly Gin Phe 
225 230 235 240 



Gly Val lie Thr Arg Ala Arg He Pro Leu Ala Pro Ala Pro Ala Arg 
245 250 255 
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Ala Arg Trp Val Arg Phe Val Tyr Thr Thr Ala Ala Ala Met Thr Ala 
260 265 270 

Asp Gin Glu Arg Leu He Ala Val Asp Arg Ala Gly Gly Ala Gly Ala 
275 280 285 

Val Gly Gly Leu Met Asp Tyr Val Glu Gly Ser Val His Leu Asn Gin 
290 295 300 

Gly Leu Val Glu Thr Trp Arg Thr Gin Pro Gin Pro Pro Ser Pro Ser 
305 310 315 320 

Ser Ser Ser Ser Ser Ser Phe Phe Ser Asp Ala Asp Glu Ala Arg Val 
325 330 335 

Ala Ala Leu Ala Lys Glu Ala Gly Gly Val Leu Tyr Phe Leu Glu Gly 
340 345 350 

Ala He Tyr Phe Gly Gly Ala Ala Gly Pro Ser Ala Ala Asp Val Asp 
355 360 365 

Lys Arg Met Asp Val Leu Arg Arg Glu Leu Arg His Glu Arg Gly Phe 
370 375 380 



Val Phe Ala Gin Asp Val Ala Tyr Ala Gly Phe Leu Asp Arg Val His 
385 390 395 400 
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Asp Gly Glu Leu Lys Leu Arg Ala Ala Gly Leu Trp Asp Val Pro His 
405 410 415 

Pro Trp Leu Asn Leu Phe Leu Pro Arg Ser Gly Val Leu Ala Phe Ala 
420 425 430 

Asp Gly Val Phe His Gly lie Leu Ser Arg Thr Pro Ala Met Gly Pro 
435 440 445 

Val Leu He Tyr Pro Met Asn Arg Asn Lys Trp Asp Ser Asn Met Ser 
450 455 460 

Ala Val He Thr Asp Asp Asp Gly Asp Glu Val Phe Tyr Thr Val Gly 
465 470 475 480 

He Leu Arg Ser Ala Ala Ala Ala Gly Asp Val Gly Arg Leu Glu Glu 
485 490 495 

Gin Asn Asp Glu He Leu Gly Phe Cys Glu Val Ala Gly He Ala Tyr 
500 505 510 

Lys Gin Tyr Leu Pro Tyr Tyr Gly Ser Gin Ala Glu Trp Gin Lys Arg 
515 520 525 



His Phe Gly Ala Lys Leu Trp Pro Arg Phe Val Gin Arg Lys Ser Lys 
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530 535 540 

Tyr Asp Pro Lys Ala He Leu Ser Arg Gly Gin Gly He Phe Thr Ser 
545 550 555 560 

Pro Leu Ala 
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